Background {#Sec1}
==========

General symptoms of anxiety and depression are commonly present across a range of psychological, somatic and medical conditions and contribute to a poorer medical prognosis. Developing effective and enduring transdiagnostic treatments for patients presenting with general symptoms of anxiety and depression, with or without concomitant physical illness, means that therapy can be efficiently provided to a broad range of clients in a variety of therapeutic settings and may be particularly suitable for application in the varied population seen in primary care settings.

Cognitive behavior therapy {#Sec2}
--------------------------

Since the 1970s, Cognitive Behavior Therapy (CBT) has enjoyed a dominant position in the plethora of available psychological therapies. It is one of the most widely used approaches and is regarded as treatment of choice for depression, either on its own or in conjunction with pharmacotherapy \[[@CR1]--[@CR3]\]. The efficacy of CBT has been shown across many diagnoses including depression, anxiety \[[@CR4]\] and obsessive-compulsive disorder \[[@CR5]--[@CR7]\]. Data from meta-analyses also support the use of CBT for a range of disorders \[[@CR8], [@CR9]\]. The cognitive model used in CBT utilizes a structured experimental and collaborative approach to enable recognition and reappraisal of habitual dysfunctional and distorted thought patterns or behaviors \[[@CR10]\].

Mindfulness-based programs and interventions {#Sec3}
--------------------------------------------

The past three decades has witnessed the emergence of a so-called "third wave" \[[@CR11]\] of cognitive and behavioral therapies, often referred to as mindfulness-based interventions (MBIs). These interventions place less importance on the reframing of thought content and behavior modification, and more emphasis on changing the relationship with thoughts in order to prevent their proliferation \[[@CR12]\]. A shift towards disengaging or decentering from thought content is proposed to reduce the tendency for recurrence of depressogenic thoughts contributing to depressive relapse. More generally, MBIs encourage mindful acceptance of difficult psychological experience \[[@CR13]\], taking a more holistic approach to psychological health that includes developing metacognitive awareness together with an accepting and compassionate attitude \[[@CR2], [@CR14]\]. The MBIs that will be discussed here are those that emphasize formal meditation practices similar to MiCBT in that they require formal meditation practices, namely mindfulness-based stress reduction (MBSR − \[[@CR15]\]), developed as a stress management program for medical patients, and programs developed from MBSR, including mindfulness-based cognitive therapy (MBCT - \[[@CR12], [@CR16]\]), developed as a relapse prevention program for depression. While acceptance and commitment therapy and dialectical behavior therapy are considered to belong to the body of third wave behavioral therapies, they do not include formal mediation practice as a key intervention.

There is increasing evidence to support the clinical use of MBIs for both physical and psychological conditions, including chronic pain and psoriasis \[[@CR15], [@CR17]--[@CR19]\], cancer \[[@CR20], [@CR21]\], diabetes \[[@CR22]\], depression \[[@CR23]\] substance abuse \[[@CR24], [@CR25]\] and anxiety \[[@CR26]\]. Programs such as the mindfulness-based eating program (MB-EAT- \[[@CR27], [@CR28]\]), mindfulness-based relationships enhancement (MBRE − \[[@CR29]\]) have been developed for specific issues and are based on the MBSR or MBCT protocols. In the United Kingdom, MBCT is now listed in the National Institute for Health and Care Excellence (NICE) guidelines as an evidence-based treatment for relapse prevention in depression \[[@CR30]\]. The Agency for Healthcare Research and Quality conducted a comprehensive review of meditation programs and found moderate strength of evidence for the benefit of mindfulness meditation programs for stress and for pain severity, moderate to low strength of evidence that mindfulness meditation, as taught in MBSR-based MBIs, decreases symptoms of anxiety, depression, and perceived stress/general distress, and reports low effects for stress and mental health-related quality of life, positive mood, attention and weight \[[@CR31]\].

Mindfulness-integrated cognitive behavior therapy (MiCBT) - why another MBI? {#Sec4}
----------------------------------------------------------------------------

MiCBT was developed over 15 years ago in Australia independently from MBSR and MBCT and has gained increasing recognition in recent years, especially following the publication of a protocol for an 8-week MiCBT program \[[@CR32]\]. MiCBT was designed to be used as a transdiagnostic intervention that is firmly grounded in a CBT approach, which includes a structured week by week protocol, use of Socratic questioning, exposure techniques and behavioral experiments as well as daily mindfulness meditation practices.

In MiCBT, it is proposed that thoughts and body sensations co-emerge and that the type and hedonic tone of body sensations have a key role in determining the type and intensity of behavioral reactivity.

The mindfulness meditation skills that are taught in MiCBT enable participants to understand and recognize co-emergence mechanisms experientially, as explained below. Following the introduction of attention training with mindfulness of breath, a series of body scanning practices are taught to develop interoceptive awareness together with equanimity (non-reactivity) so that interoceptive signals are experienced and understood to be transient events. The ability to remain equanimous towards sensations has a powerful impact on neutralizing reactivity.

The co-emergence model of reinforcement (see Fig. [1](#Fig1){ref-type="fig"}) proposes that a stimulus is perceived through the senses, (hearing, tasting, smelling, seeing, touching) and once perceived is then interpreted, evaluated and contextualized in terms of personal relevance. The model depicts that the stimulus may either be generated internally (as thoughts, memories or body sensations) or externally from the environment. The co-emergence model, in line with operant conditioning principles, proposes that when an experience is evaluated self-referentially (associated with "I", "me" or "mine"), evaluative thoughts co-emerge with body sensations (interoception). The more the stimulus is evaluated as being personally relevant, the more intense body sensations are perceived to be. These sensations are experienced as pleasant, unpleasant or neither pleasant nor unpleasant, and this determines the desire for more or less of the experience, which then prescribes a reaction; attachment or avoidant behavior. When the reaction successfully increases pleasant or decreases unpleasant hedonic tone, it is reinforced so that the locus of reinforcement is proposed to be the interoceptive experience. The co-emergence model (in Fig. [1](#Fig1){ref-type="fig"}) is depicted as a system in equilibrium, in which all components receive adequate attention. The model proposes that in this balanced state, emotional disorders are not likely to occur. In psychopathology, however, the system is seen in a maintained state of disequilibrium (Fig. [2](#Fig2){ref-type="fig"}), with depleted attention in the sensory perception and interoception components and increased attention and over-processing in the evaluation and reaction components. The goal of MiCBT is to restore the system's homeostatic balance by decreasing the amount of processing in over active components (evaluation and reaction) and reallocating attention to areas of depletion (sensory perception and co-emergent interoception), in situational, interpersonal and intra-personal contexts \[[@CR32]\]. Fig. 1Co-emergence modelFig. 2Co-emergence model in disequilibrium

The MiCBT program structure (depicted in Fig. [3](#Fig3){ref-type="fig"}) is designed to systematically develop skills to achieve this rebalancing process. Stage 1 (weeks 1--3) teaches mindfulness meditations, both breath meditation and body scanning to develop attention regulation, metacognitive and interoceptive awareness together with response inhibition or non-reactivity/equanimity. Stage 2 (weeks 4--5) further develops interoceptive awareness, teaching the first body scan in a series of advanced and systematic scanning methods to enable sensitivity to even very subtle body sensations in all areas of the body, followed by imaginal and in vivo exposure techniques for managing avoidance. Stage 3 (week 6) uses faster body scanning techniques and uses exposure methods to address interpersonal issues and assertiveness. Stage 4 (weeks 7--8) teaches deeper levels of body scanning and introduces awareness of ethics and compassion for self and others. Increased awareness of, and equanimity towards, body sensations facilitates the introduction of behavior change strategies so that imaginal and in-vivo exposure to avoided situations (including interpersonal situations) becomes manageable. This practical technique positively impacts social functioning, enabling difficult avoided situations and conversations to be possible. The resultant improved social functioning and connectedness with others tends to enhance well-being and flourishing \[[@CR33]\] and assist in preventing relapse \[[@CR34]\]. The explicit practice of compassion and personal ethics as an aspect of psychological well-being, combined with the use of systematic exposure techniques, are features distinguishing MiCBT from other MBIs. Fig. 3MiCBT Process model

In terms of the mindfulness meditation components of MiCBT, the predominance of body scanning exercises is important because anxiety and mood disorders have been associated with inability to appropriately perceive and manage the interoceptive cues associated with disturbing phenomena \[[@CR35], [@CR36]\]. Given the increasing evidence of the depleted interoceptive processing in mental health disorders \[[@CR36]\], psychological disorders may be considered to involve disturbances of homeostatic and allostatic mechanisms creating reduced ability to respond effectively to the present moment and maintaining learned reactivity, as opposed to responsiveness to current interoceptive signals \[[@CR37]\]. From this perspective, anxiety and depression could be conceptualized as interoceptive disorders, in which homeostasis is habitually disrupted through self-referential interpretations of events, creating changes to interoceptive states. Thus, anxiety and depression manifest disturbed interoceptive awareness and compensatory top-down processing \[[@CR38]\].

The rationale for learning to develop high levels of interoceptive awareness through body scanning is consistent with findings that interoceptive awareness (IA) is a pre-requisite for effective emotion regulation \[[@CR39]\]. As described earlier, MiCBT rests on the proposition that the extent to which thoughts are interpreted as personally implicational reflects in the intensity of the physiological arousal (experienced as body sensations), which in turn determines the resultant behavior \[[@CR40]\]. This resultant behavior may be a rationally thought out response or a learned and automatic reaction. Accordingly, the ability to be equanimous to arising body sensations downregulates emotional reactivity \[[@CR41]\] and the consequent "dis-ease" that characterizes many psychological disorders.

Both MiCBT and MBCT clearly have shared origins in Buddhist psychology and teach focused attention, awareness and decentering. MBCT was founded on a cognitive model of depressive relapse and the skills taught, particularly awareness and decentering, aim to help patients recognize and step out of the automatic patterns of negative thinking that underlie depressive relapse \[[@CR42]\]. The focus in MBCT is on depressive relapse prevention because the "risk of relapse and recurrence is brought about by increased cognitive reactivity to small changes in depressed mood" \[[@CR43]\].

MiCBT is differentiated from MBCT rather in its operationalization of techniques than in its Buddhist philosophical underpinnings. A notable difference in MiCBT is its particular focus on the somatic, as well as the cognitive aspect of internal experience such that sensations co-arising with thoughts (at the conscious or sub-conscious level of awareness) are posited to be the locus of behavioral reinforcement. Thus, MiCBT has a cogent rationale for its applicability across clinical diagnoses because the underlying causes of mental disturbance are posited to be reactivity to interoceptive signals (co-arising with thoughts) that are deemed to be unacceptable. Therefore, MiCBT potentially offers a distinctive contribution amongst the suite of mindfulness interventions now available.

Interestingly, despite the inclusion of body-based activities to develop body awareness, including yoga exercises and mindful walking in programs like MBSR and MBCT, many mindfulness scales used in researching these programs make minimal reference to interoceptive awareness. The current research has attempted to address this issue by the inclusion of a measure of interoceptive awareness, the *Multidimensional Assessment of Interoceptive Awareness* (MAIA -\[[@CR42], [@CR44]\]).

MiCBT existing evidence {#Sec5}
-----------------------

The publication of the book *Mindfulness Integrated CBT: Principles and Practice* \[[@CR32]\] has enabled a manualised protocol for the delivery of MiCBT to be in the public domain. There is a growing number of clinicians trained in MiCBT and utilising this therapy with a range of clients, including children \[[@CR32]\], but the increasing empirical evidence for the efficacy of MiCBT remains limited. Besides transdiagnostic group applications reported by non-controlled pilot trials \[[@CR45]\],there are RCTs supporting the efficacy of MiCBT in a variety of contexts: drug and alcohol setting (Wickham K: The effect of Mindfulness-integrated Cognitive Behaviour Therapy (MiCBT) on the experience of addiction, unpublished), depression with diabetes \[[@CR46]\], procrastination and perfectionism in students \[[@CR47]\], anxiety and depression in multiple sclerosis patients \[[@CR48]\]; anxiety and depression in pregnant women \[[@CR49]\], chronic pain \[[@CR50]\], and sports anxiety and pessimism \[[@CR51]\], suggesting that the delivery of the MiCBT treatment program in relatively homogenous group therapy settings shows good results across different patient populations. However, the claim that MiCBT is effective as a transdiagnostic group approach has not been demonstrated in heterogenous groups through a rigorous randomized controlled trial to date.

Aims and hypotheses {#Sec6}
-------------------

The primary aim of this study is to evaluate the effectiveness of a group delivery of MiCBT across a range of psychological disorders in a private practice setting. The secondary aim is to examine mechanisms of action underpinning MiCBT. It is hoped that the findings will also add to the body of knowledge on outcome measurement with mindfulness-based approaches, in particular the role of interoceptive, metacognitive awareness and equanimity as key mechanisms of change. Based on a preliminary pilot study \[[@CR52]\] and experience of colleagues using MiCBT clinically, we hypothesize that the transdiagnostic application of MiCBT implemented in group format in a private psychology clinic will be more beneficial than the treatment-as-usual provided in the wait-list group. The hypotheses are that, compared to the wait-list control group, the MiCBT group will show greater decrease in clinical symptoms (self-reported levels of depression, anxiety and stress, life satisfaction and flourishing). It is further hypothesized that these improvements will be maintained over a six-month period post intervention. The study will also examine the key mechanisms of action. It is hypothesized that 1) improvements in depression, anxiety and stress scores as a function of MiCBT relative to the control group will be mediated by a) improvements in awareness (metacognitive and interoceptive awareness) and b) equanimity. Given the contribution of positive relationships with others to well-being and flourishing noted earlier, we were also interested in exploring the degree to which 2) changes in life satisfaction and flourishing scores are mediated by improvements in interpersonal skills compared to awareness and equanimity.

Methods/design {#Sec7}
==============

This study is a randomized controlled trial as it is an early stage trial. Participants will be recruited through medical practitioner referral from the metropolitan region of Melbourne randomized to one of two treatment conditions: MiCBT or a control condition. Both conditions will continue with usual treatment which may include medication and/or ongoing psychological therapy throughout the trial. It was not feasible due to lack of resources to conduct an active control for this study which will be conducted in a private practice setting in the context of a PhD project. However, a wait-list control condition control is appropriate for such an early phase RCT. In addition, the question as to whether any positive treatment outcomes reflect specific or general therapy effects is being addressed to some extent through the mediation analyses.

Eligibility criteria {#Sec8}
--------------------

Inclusion criteria are age 18--75; fluent in English and with a K10 score of 20 or more. Exclusion factors include: less than 18 years of age, non-English speakers, current psychotic symptoms, current diagnosis of borderline or antisocial personality disorder, and current drug or alcohol dependency, pervasive developmental delay, organic mental disorder, prescribed more than 20 mg diazepam equivalent per day. Informed consent is obtained by the researcher from all participants prior to commencement of the program.

Intervention {#Sec9}
------------

The MiCBT intervention is adapted from the published protocol \[[@CR32]\] with the variation that individual sessions between each group session are not be routinely offered; such sessions are only offered to a participant if a crisis emerges that is deemed too complex to address in a group situation. The MiCBT group will receive the MiCBT treatment in a group format comprising weekly two-hour sessions to groups of 10--15 participants for 8 weeks. The program is delivered by one MiCBT-trained psychologist with 9 years of experience in delivering MiCBT, including twenty-five MiCBT groups. The intervention is administered in a psychology clinic. Participants will be asked to engage in specific mindfulness meditation for an hour each day; two half hour practice sessions and are asked to log their meditation practice hours. Audio instructions for the mindfulness exercises for each session are provided from Cayoun's (2015) text (used with permission). At the start of each session there is a facilitated group meditation for half an hour which introduces the meditation practice for the following week. There is a review and inquiry process about the experiences of the previous weeks practice and in the second hour of each session there is a psycho-educational component explaining the rationale for the following weeks practice or introducing specific homework designed to apply the skills acquired (e.g. an exposure task to avoided behaviors). Attendance at each session is recorded and non-attenders are followed up. Figure [3](#Fig3){ref-type="fig"} maps the putative processes and outcomes in MiCBT.

Participant timeline {#Sec10}
--------------------

The baseline measure is the K10 administered by the General Medical Practitioner as part of the referral process. The remaining assessments will be administered 1 week prior to the commencement of the program post randomization (see Table [1](#Tab1){ref-type="table"}) in order to fully standardize the assessment time frame across participants and address the considerable and varied delay between recruitment and commencing the program. Administering pre-treatment assessments as close as possible to the start of the intervention is expected to have the advantage of achieving maximum precision and sensitivity to change in the context of fluctuating mental health conditions with only low risk of systematic observer or participant bias which could nevertheless be readily gauged though pre- and post-randomization K10 analysis. Observer bias is unlikely because the assessments are conducted on-line. Participant bias, such as demoralization following allocation to control, is also considered unlikely as all participants will receive the program within a relatively short time frame and participants who express a strong desire to be allocated to MiCBT immediately will be recommended to seek alternative treatments and alternative treatments are recommended for participants who express a strong desire to be allocated to MiCBT immediately. Table 1Timeline for enrolment, allocation, intervention and assessment. -t1 time 1 - enrolment by GP referral; 0 - allocation to MiCBT or control group: t1- intervention week 1; t2 - mid intervention; t3 - post intervention (week 8); t4 - post 6 month follow up

Measures {#Sec11}
--------

The intent of this study is to examine the effectiveness of MiCBT to create changes in clinical measures of depression, anxiety and stress. It is hypothesized that these changes will occur during the program in stages 1,2 and 3 and be enhanced in stage 4 because of the additional practice time. Compassion and ethics are taught in Stage 4 for relapse prevention which is not the focus of the current study.

### Kessler Psychological Distress Scale (K10) {#Sec12}

The K10 is a widely-used 10-question screening scale of psychological distress that focuses on anxiety and depressive symptoms experienced in the last 4 weeks. It has been shown to have good psychometric properties across major sociodemographic groups. The scales show excellent internal reliability and strongly discriminate between clinically significant disorders as defined in the DSM-IV and non-clinically significant disorders \[[@CR53]\]. This measure was chosen because it is most commonly used by general practitioners in Victoria as a screening tool to identify those eligible for a Mental Health Care Plan and subsidized psychological treatment.

### Depression, Anxiety, and Stress Scale (DASS-21) {#Sec13}

The DASS-21 is a 21-item version of the DASS-42 and is a self-report questionnaire designed to measure three domains: depression, anxiety and stress \[[@CR54]\] \[[@CR55], [@CR56]\]. Each subscale contains 7 items, and items are rated on a four-point likert scale. Higher scores indicate more severe symptoms. The DASS-21 is reported to have high internal consistency for each of the subscales (depression, r = .88; anxiety, r = .82; stress r = .90), and the total scale (r = .93) \[55, 56\].

### Satisfaction with Life Scale (SWLS) {#Sec14}

This is a widely used 5-item self-report measure of life satisfaction. The scale is conceptualized as having two components, a cognitive judgmental component and an affective or emotional component \[[@CR57]\]. The SWLS uses a 7-point Likert scale from 1 (*strongly disagree)* to 7 (*strongly agree*). The range of possible scores is from minimal satisfaction with life (5) to very high satisfaction with life (35). The SWLS has been shown to have convergent validity with other self-report measures of life satisfaction, including the Philadelphia Geriatric Center Morale Scale \[[@CR58]\]. The SWLS appears to tap a single life satisfaction factor. Internal consistency is good with a Cronbach's alpha coefficient of .83.

### The Flourishing Scale (FS) {#Sec15}

The FS is an eight item self-report measure of psychological well-being \[[@CR59]\]. The scale taps into aspects of human functioning such as feelings of competence, positive relationships, and purpose in life. It uses a 7-point Likert scale with responses from strong disagreement to strong agreement. Scores range from 8 to 56 and high scores indicate positive self-appraisal of psychological well-being. The scale developers report strong correlations with other psychological well-being scales and good internal consistency with Cronbach's alpha coefficient of 0.87.

### Mindfulness-based Self-Efficacy Scale-Revised (MSES--R) {#Sec16}

This 22-item self-report measure is designed to assess the changes in levels of perceived self-efficacy before, during and after mindfulness-based therapy \[[@CR32]\]. There are six subscales, Emotion Regulation, Distress Tolerance, Equanimity (considered here as measuring aspects of equanimity), Taking Responsibility, Social Skills, and Interpersonal Effectiveness (considered here as measuring aspects of interpersonal skills). Items are rated on a 5-point Likert scale from 0 (*not at all*) to 4 (*completely*). Higher scores indicate higher mindfulness based self-efficacy. Subscales can be used separately to assist in identifying relative strengths and weaknesses or combined to provide a global score. The MSES-R total shows high internal consistency (Cronbach's alpha .86) \[[@CR32]\]; has a good divergent validity, inverse relationships with the DASS-21 \[[@CR60]\], and good concurrent validity with the Freiberg Mindfulness Inventory (FMI) \[[@CR61]\], the Mindfulness Attention and Awareness Scale (MAAS), \[[@CR62]\], the Kentucky Inventory of Mindfulness (KIMS), \[[@CR63], [@CR64]\] and the Five Factor Mindfulness Questionnaire (FFMQ), \[[@CR65], [@CR66]\].

### The Experiences Questionnaire (EQ) {#Sec17}

This is a 20-item self-report measure of decentring \[[@CR67]\] and is conceptualized as a protective factor and capable of measuring resilience to depressive relapse. Decentring is a key element of metacognitive awareness \[[@CR68], [@CR69]\] as reflected here: "We refer to the process of experiencing negative thoughts and feelings within a decentred perspective as metacognitive awareness.." \[[@CR70]\]. The EQ uses a 5-point Likert scale with responses from "never" to "all the time". This is a relatively new measure whose psychometric properties are still being investigated. A Spanish study \[[@CR71]\] found (reliability: Cronbach's α = .89; convergent validity: r \> .46; and divergent validity: r \< − .35).

### Multi-dimensional Assessment of Interoceptive Awareness (MAIA) {#Sec18}

This is a 32-item self-report measure of body awareness, both interoceptive and proprioceptive \[[@CR44]\]. It uses a 6-point Likert scale with responses from 0 (never) to 5 (always). There are eight subscales; Noticing, Not-Distracting, Not-Worrying, Attention Regulation, Emotional Awareness, Self-Regulation, Body Awareness and Trusting \[[@CR44]\]. The internal-consistency reliability of each of the 21 validity measures was reported by the scale developers as ranging from .70 to .93 (median .85) \[[@CR44], [@CR72]\].

### The Nonattachment Scale (NAS) {#Sec19}

This unidimensional measure is designed to tap the construct of being equanimous, flexible and receptive \[[@CR73]\]. This appears to be congruent with cognitive flexibility, an attribute that is developed by mindfulness practice. The NAS is shown to correlate with a quality of consciousness related to constructs such as emotion regulation, interpersonal effectiveness, well-being and mental health \[[@CR73]\]. It is a 30-item self-report scale and uses a 6-point Likert scale ranging from 1 (disagree strongly) to 6 (agree strongly). Internal consistency levels are \>.80 (Cronbach's alpha).

### Meditation practice {#Sec20}

The amount of meditation practice completed by each participant is recorded daily by each participant and then collected each week on an individualized form. They are not disclosed to other participants.

### Adverse effects {#Sec21}

There is a weekly check in with participants about their practice and any issues raised are addressed. In the event of participants experiencing difficulties in relation to their meditation practice the following actions may be taken: a) modify the type of practice for the coming week or b) provide some individual counselling to the participant. The 6-month follow-up questionnaire includes a question about the occurrence of any adverse effects or other difficulties thought to be as a result of meditating. The questions were taken from a recent study about the broad ranges of experiences that occur in association with meditation practices \[[@CR74]\]. The questions are: "Did you have any unexpected, challenging, or difficult experiences that you associate with your practice of meditation?""How did these experiences impact your life"? \[[@CR74]\].

All measures will be administered on line using Qualtrics survey software, with the exception of the amount of meditation practice which will be recorded by each participant and reported privately on a personalized form each week. There are inadequate resources available for this PhD study to administer the qualitative questions in person.

Participants are emailed a link to the measures utlizing their unique identification number. Reminder emails are sent to those who do not respond and if there is still no response the participant is telephoned.

Primary and secondary outcomes {#Sec22}
------------------------------

The primary outcome measure is the DASS-21. The secondary outcome measures are the K10, SWLS and FS psychological well-being scales. Measurement will occur at baseline, mid-intervention, post intervention and at 6-month follow up.

Mediator hypotheses {#Sec23}
-------------------

It is hypothesized that the mediators of the clinical change will be reflected by changes in equanimity (NAS), decentering (EQ), interoceptive awareness (MAIA) and Mindfulness-based self-efficacy (MSES-R). The following mediation hypotheses will be tested: 1) improvements in the DASS-21 and K10 (clinical symptoms) at the end of MiCBT treatment will be mediated by improvements in the MSES-R (equanimity-related subscales), EQ and NAS mid-intervention; 2) improvements in clinical symptoms (DASS-21 and K10) at the six-month follow-up will be mediated by improvements in the MSES-R (equanimity-related subscales), EQ and NAS at the end of treatment. We will also explore the degree to which 3) improvements in the SWLS and FS at the six-month follow up is mediated by improvements in the MSES-R (interpersonal skills and social skills subscales) compared to MSES (equanimity subscales), EQ and MAIA measured at the end of treatment.

Measurements of ethical awareness and compassion as addressed in stage 4 of the program were not included as they would make the number of items unmanageable but could be considered in future studies and their target is relapse prevention which not the focus of this study.

Sample size {#Sec24}
-----------

The trial is powered to detect significant differences relevant to the primary outcome. A power analysis (G-power 3.1) for medium effect (Cohen's d = .5) was conducted with power of .08, and using the conventional significance level (.05), resulting in a desired sample of 102 (51 participants in each group). Consistent with previous studies (e.g. \[[@CR75]\]) allowing for a conservatively estimated attrition rate of 20% to follow up, a sample of 120 will be recruited. Based on the projected sample size of 102, power of 0.8, and zero, small, medium or large effect sizes conditions for the indirect effect, the mediation analyses are well-powered to detect a medium beta paths between the independent variable and the mediator and between the mediator and the dependent variable (β = .0.39) using bootstrapping and the Sobel test \[[@CR76]\]. Data will be collected using online self-report measures with the Qualtrics platform at the four measurement points; baseline, mid-intervention, post-intervention, and 6-months follow-up.

Recruitment {#Sec25}
-----------

General Practitioners and psychiatrists practicing in the local area will be mailed recruitment letters and information flyers about the study together with referral forms and an explanation of the project eligibility criteria all of which are approved by the Monash University Human Research Ethics Committee. Referring medical practitioners are requested to provide a K10 score for each potential participant to determine eligibility as part of their referral.

Mail-outs to medical practices will be repeated to maintain the flow of participants to meet the required numbers. Applicants are subsequently screened at initial face-to-face or telephone interview by the researcher. Participants are then provided with an explanatory statement describing the project and after reading it through, those who wish to participate in the study are invited to sign the consent to participate form.

Randomization {#Sec26}
-------------

All subjects will be allocated an identification number and then randomly allocated to either the MiCBT group or the control group. Randomization is stratified based on the K10 scores (Levels of psychological distress: mild and moderate K10 score \< 30; severe, K10 score ≥ 30), antidepressant or mood stabilizer medication (yes/no) and gender. The randomization procedure is conducted using Stata Version 14 SE by a researcher independent from all other aspects of project implementation, including group facilitation and data collection, using random allocation of treatments balanced in blocks. A sequence of treatments (test or control) are randomly permuted in blocks of size 4. Blocks of size 4 were chosen to ensure a balance of treatments in all group sessions, because groups of size 8 could begin as soon as 16 participants are recruited. Allocation is stratified by three stratification variables, each having two values: gender (M/F), antidepressants (Y/N), K10 score (20+/30+). Therefore a randomization schedule is generated for each of the 8 strata: F N 20+; F N 30+; F Y 20+; F Y 30 + M N 20+; M N 30+; M Y 20+; M Y 30+.

Blindness {#Sec27}
---------

With the exception of meditation practice data, which is collected as described, all other assessments are conducted online, thus minimizing the possibility of researcher bias. Analysis of results will not be blinded.

Data collection {#Sec28}
---------------

In addition to the quantitative measures previously described participants in the MiCBT group will be asked some additional qualitative questions at the end of the 8-week program evaluating the program and asking about any adverse events they may experience with their meditation practices during the MiCBT program. Additionally, at the 6-month follow up, participants in the MiCBT group will be asked questions relating to adherence to meditation practices and any changes to treatment. Participants in the control condition will complete all measures at the same four time points as the treatment group and receive treatment as usual during this time.

Data management {#Sec29}
---------------

Results of the assessments will be kept confidential. Participants are allocated a unique identifier to be used when processing and communicating results. Personal details and results will be kept in separate databases and stored in accordance with Australian Psychological Society Ethical Standards and as outlined in the approved ethics application. Any publication of the results will not be published in a manner that would reveal the identity of any participants. The research dataset, de-identified, may be made publicly available.

Research ethics approval {#Sec30}
------------------------

The project has approval from Monash University Human Research Ethics Committee (Approval Number CF16/2278--2,016,001,131). This ethics approval addresses issues of confidentiality as described above, consent of participants, access to data, ancillary and post-trial care and limitations of dissemination to thesis transcript, journal articles/book chapters, conference papers.

Statistical analysis {#Sec31}
--------------------

Statistical analysis will be conducted using SPSS version 24 statistical software package. The dependent variables are scores on the two primary outcomes (DASS-21 and the K10), the secondary outcomes (SWLS and FS) and the other mediators (EQ, the MSES-R, the MAIA, and the NAS). The expected outcomes are that the MiCBT group will show significantly changed scores as compared to the wait-list control group, with lower scores on the DASS-21, the K10 and higher scores on the SWLS, FS, the MSES-R, the MAIA, the EQ, and the NAS.

The differential changes in the MiCBT group compared to the control group is the primary focus of the analysis. Analysis will use mixed-model repeated measures (MMRM), the method recommended for clinical trial data \[[@CR77]\]. Evidence for the effectiveness of MiCBT will be demonstrated by a significant two-way interaction demonstrating greater change in the outcome measures in the MiCBT group from the control group pre to post intervention. Baseline to follow-up interactions for the MiCBT group will also be examined and changes compared with post intervention data. Results of the trial will be made available to referring clinicians and to participants in the form of a summarized report. Results may be published in journal articles, student thesis and conference presentations.

Intention-to-treat (ITT) analysis will be used because this approach uses all available information. Subjects with incomplete data are not discarded and missing data are not replaced with estimated values. Missing data will be examined and if found to be missing completely at random (MCAR) then the analysis will proceed without replacing missing data with estimated values. If pattern of missingness is not MCAR then multiple imputation will be applied using the strata that defined the non-random missingness.

This is consistent with the CONSORT standard \[[@CR78]\]. If data are non-normal, then it will be analyzed using generalized linear MMRM. The mediational impact of pre to post MAIA, MSES, EQ and NAS will be assessed using the Sobel test, a method for measuring indirect effects \[[@CR79]\]. The test assesses the significance of the product of the coefficients for treatment-mediator and mediator-outcome effects. A bootstrapped multivariate extension of the Sobel test will be used to examine both the total indirect effect and the individual effect and the effect of each mediator. The first model will comprise: group (MiCBT vs wait-list control) as the independent variable; clinical DASS-21 and K10 measures as the dependent variables; and MAIA (interoceptive awareness), EQ (metacognitive awareness), MSES-R (Emotion Regulation, Distress Tolerance, Equanimity subscales and total) and NAS (equanimity), scales that reveal significant group x time interactions, as mediators. Two time-frames will be tested for changes over the course of the program itself (mediators measured at 4 weeks; outcomes at 8 weeks) and in the longer term (mediators measured at 8 weeks, outcomes at 6 months). The second model will comprise: group (MiCBT vs wait-list control) as the independent variable: psychological wellbeing SWLS and FS measures (measured at 6 months) as the dependent variables; and MSES-R subscales of Taking Responsibility, Social Skills, Interpersonal Effectiveness and total score (measured at 8 weeks), MAIA (interoceptive awareness), EQ (metacognitive awareness), MSES-R (Emotion Regulation, Distress Tolerance, Equanimity subscales and total) and NAS (equanimity) scales that reveal significant group x time interactions, as mediators.

Discussion {#Sec32}
==========

MiCBT is a potentially important addition to the suite of mindfulness-based interventions because of its transdiagnostic applicability and the comprehensive nature of the intervention that seeks to directly address fundamental processes underpinning suffering, described by the co-emergent model of reinforcement. It employs a sophisticated integration of traditional mindfulness meditations including loving kindness, cognitive behavioral techniques as well as its consideration of personal ethics as an aspect of psychological well-being. This study aims to investigate the effectiveness of MiCBT as a group intervention with a transdiagnostic population. It will explore if participants who engaged in the MiCBT program show improvement in anxiety, depression, stress, well-being and flourishing compared to a treatment as usual control group. The study will also explore some of the putative underlying mechanisms of action, notably interoceptive and metacognitive awareness and equanimity, but also interpersonal effectiveness.

Study participants represent the population of mild to moderately psychologically unwell individuals whose mental health has considerable impact on their flourishing. This contributes to negative impacts on family well-being and community costs in terms of lost work days and costs associated with medical treatments \[[@CR80]\]. The availability of treatment options is frequently limited with long wait times to join the MBIs that are offered through community mental health services while patients continue to consume valuable medical and psychiatric resources. The ability of MiCBT to be delivered trans-diagnostically means that it is much easier to recruit groups of a viable size without having a long waiting period. Delivery through private psychology practices utilizes the well-established therapeutic collaboration in Australia between general medical practitioners and psychologists in private practice, which is supported by the National Health Insurance Scheme (Medicare). While the intervention is of short duration, it comprehensively teaches specific self-regulation skills, both in personal and interpersonal contexts. Its short duration enables the program to be cost-efficient, and in Australia, to be delivered within the limits of government-subsidized group psychological treatments.

The datasets used and analyzed during the current study will be available from the corresponding author on reasonable request.

CBT

:   Cognitive Behavior Therapy

DASS 21

:   Depression, Anxiety and Stress Scale

EQ

:   Experiences Questionnaire

FS

:   Flourishing scale

ITT

:   Intention to treat

K10

:   Kessler Psychological Distress Scale

MAIS

:   Multidimensional Assessment of Interoceptive Awareness

MB-EAT

:   Mindfulness-based Eating Program

MBI

:   Mindfulness-based Intervention

MBRE

:   Mindfulness-based Relationship Enhancement

MBSR

:   Mindfulness-based Stress Reducyion

MiCBT

:   Mindfulness integrated Cognitive Behavior Therapy

MMRM

:   Mixed Model Repeated Measures

MSES

:   Mindfulness-based Self-efficacy Scale

NAS

:   Non-attachment Scale

NICE

:   National Institute for Health and Care Excellence

SWLS

:   Satisfaction with Life Scale
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